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The effect of dwarfing rootstocks On ieaf minerai nutrient elcments of peach(P/例
れ″SクθrSたα

B a s t c h  c v  ` A k a t s u k l ' ) t r e e s  w a S  i n v e s t i g a t e d  P  ブ
αクο角'Cα a n d  P  と ο初 夕πサοSa  C O n S i d e r a b l y

elevated leaf manganese(卜/1n)COntent when used as rootstocks for peaches ヽ
アヽhen an aqueoLIS

lVInC12 S01ution was applied to soil, the shoot gro、vth was reduced at 500 and 1000 ppln in P

けθ物2れをθsα,and at 1000 ppm in P ブ αクοれたα and red leaf plum(P c夕 ″αSゲタ″
α),but nOt affected

even at 1000 ppm in wild peach(P ク タ/Sたα)The maximum Mn levels that can be accumulated

in any tissue seemed tO be about 2000 ppm The concentration of soil―
applied MnC12 tO Cause the

leaf Mn to saturate was 100 ppm for P ブ αクθれCα and P サ οれθれ歩θSα and 500 ppm for red leaf

plum However, the maxirnurn levei vFas not attained in 、
vild peach even 、vhen 1000 ppm MnC12

was treated P ブαクοれたα mOst greatly accumulated Mn in the stems,whereas red leaf plum in

the roots  Leaf K and Mg content tended to decrease 、
vith increasing soll―applied Mn

concentratlons

introduction

ln fruit tree gro、ving, compact―sized trees have been gaining popularity all over the worid

becausc it is iaborious and tirne一consulllling to manipulate large trees in the orchard practices

such as pruning, thinning, chでrllicai spray and picking One of the methods to make trees

compact iS to use d、 varfing rootstOckS  In apples, many dvヽarfing rootstockS are 、
voridwide

available for colnmercial production Hoヽvever, useful dvFarfing rootstocks are yet unavallable for

peaches We already reported the dwarfing effect of P″
2tれ2r s サ0れ 2角 サOSα  and P ブ αクο角2r‐α On

FOhkubo' peach4)♪
1lthough the trees on these rootstockS produce exccllent qttality fruit、

vith high

soluble solids content4 5 8 10), some problems including graFt incompatibility5鋤
 and bitter taste of

fruit3 10+ have been documented  By analyzing leaf IIlineral elements in peach7 neCtarine and

」apanese plum as affected by dwarfing rootstOCks, Ogata et altt found that the dWarfing
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rootstocks elcvated leaf manganese(Mn)content ln this repOrt,we examined the leaf nutrient

status as affected by dwarfing roOtstOcks and the efFect Of soll―applied 単In on the gro、vth and

nutrient element cOntent in these r00tstock specles

Materials and MethOds

P」α72サS 一 恥“ used peach(Pr″72初sクタrSガごα Bastch cv “Akatsuki')trees graFted on rootstocks that

were raised from seedlings of wild peach,P ブαクθれたα and P サο772夕角サOsα,and cuttings of red leaf

plum(P c夕 ″αsゲ2″α)Their respective One year old trees were planted in an Orchard of Ehime

University in 1981 The number Of trees was tw0 0n wild peach,six On β
 ブαクοあcα, five on red

lcaf plum and One On P サ ο初 夕″サοsα  The tree on P け οttθれサοsα greヽ v so poOrly that 、 ve did nOt

elllploy it until 1985 〔Since the Orchard had been reclairned frOm rice paddy field and the soll

was considered fertile,no fertilizer had been applied until 1985,when cOmpound fertilizer(N―P―K/
16%10%14%)was used at a rate of 60 kg/10a in early Apttl and at 20 kg/10a in middle June

The trees were trained tO a siender spindle type by annual 、 vinter pruning Pesticides 、vere

sprayed as needed

Leaves were sampled during the grOwing seasons, wiped with cOttOn irnpregnated 、 vith 5%

acetic acid, and 、vashed with distilled vFater The leaves were oven―dried at 90℃  fOr One hour

followed by 60℃  fOr several days_ After grinding, po、vder 、vas passed through a sieb and used

for element analysis

ソけ″角″夕αサ初夕れサ ー By using One year old potted(18 cm in diameter)seedlings Of wild peach,P

ブαクοれどcα and P サο物2れけοsα and cuttings Of red leaf plum, an aqueous s01ution Of MnC12(0, 50,

100, 500 and 1000 ppm)was drenched at 200 m1/pot at weekly intervals Compound

fertlizer(N―P―K/16%10%14%)was apphed at a rate of 2 3/pot at the beginning of the expettment

in l■liddle April 1985 The plant grOwth was monitored by measuring the length Of mairl stem,of

which lateral shOots were removed just when they emerged All plants weFe harvested and

divided into leaves, stems and roots Leaves were treated silnilarly as mentiOned abOve Stems

and roots 、vere 、vashed 、vith tap 、vater and Oven―dried at 90℃ fOr one hour f01lo、ved by 60℃  fOr

several days These samples were grotlnd, passed through a sieb and served fOr analysis

ごどで物夕″サαれαιノsケs― TOtal nitrOgen content was measured by the Kjeldahi methOd PhOsphorus

、vas deterrnined by spectrOphOtOmetry and the other rlineral elements 、vith an atOrllic absorption

spectrophotometer

Resuits and DiscussiOn

Leaf nutrient as affected by three different rootstOcks(1982-1984)

Fig  la shOws macro element cOntent in leaves Of peach trees grafted On three different

rootstocks There 、vas a decreasing tendency in leaf nitrogen(N)cOntent as the leaves aged

during the respective grOwing period HOwever, there 、 vas no c10se relatiOn between N cOntent

and r00tstOcks Leaves of trees On P ブαクοれたα Showed 10west potassium(K)and phosphOrus(P)

content follo、ved by thOse On wild peach and red leaf plurll in 1982 and 1983 but such tendency

disappeared after August in 1984
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Fig la  Effect Of three different rootstocks On macro nutrient element

content in leaves Of`Akatsuki′peach trees(1982-1984).
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Fig lb  Effect Of three different rootstocks on nlicro nutrient element

content in leaves of`Akatsukl'peach trees(1982-1984)

Calcturll(Ca)cOntent in the leaves in 1984 was greater than in thc two prevlous years

Rootstock efFect on leaf Ca content was not so apparent Contrary tO Ca, magnesiunlい /18)

content in 1984 was lower than in 1982 and 1983 Leaf lvig of trees on 、 vild peach sho、 ved

consistently higher than on the other rootstocks Trees on red leaf plun was the second highest

in the leaF Mg content in 1982 but bccame lo、 vest in 1983 and 1984

8
Month
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Trees on P ブ αクοれ'ごα exhibited consistently the highest leaf h71n content(Fig lb)The leaf Mn

levels on 、、Fild peach showFed 10 vヽest but it became sirnllar to that of red leaf plum after August

in 1984

Copper(Cu)COntent in the leaves of trees ola red leaF plulll showed shghtly higher than in those

On thc other rootstocks in 1982 and 1983, but no difference in 1984 ′ 「he content in 1984 was a

little higher than in the t、vo prevlous years lron(Fe)and Zinc(Zn)cOntent were belovF 100pplll in

1982 and 1983 but they fluctuated greatly in 1984.

Leaf nutrient as affected by four different rootstocks(1985)

We further exalnined in 1985 nutrient status as affected by fotlr different rootstocks including

P む ο初 夕角ケοsα (Fig 2)The trees On P ブ
αクθれた α Showed lowest leveis of potassium from」

une tO

September
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Zn content in the trees On P サο″″角サθsα and P ブαクο角ぢcα was higher than 、vild peach and red

leaf plum rootstocks, bOth Of 、 vhich are vigorous rootstocks Leaves Of trees on P サ ο物 夕脅サOsα

sho、ved the highest Mn cOntent and those on P ブαクθれ'cα the next wild peach and red leaf plum

rootstocks exhibited very lo、v leaf Mn content Ogata et al‐l reported that .Ohkubo' peach grafted

on various d、varfing r00tstOcks such as P ブαクο脅ガごα,P g」αれ冴″ιοsα, P サθ//2夕″ヶOsα and P サ″どとοうα

showed higher leaF Mn content than those on peach roOtstocks  They alsO obtained sirnilar

Observations with nectarine and plum trees on P ブαクοれたα,P サο初夕″サOsα and wild peach

Shoot growth and Mn content in relation to soil― applied Mn

Effect oF soll applicatiOn Of い71nC12 S01ution on the growth Of wild peach, red leaF plum, P.

ブαクθれたα and P サ ο初夕れサοsα was shown in Fig 3 The grOwth Of wild peach seedlings was not

afFected by the treatment On the other hand, the reduced gro、 vth was nOted at 1000 ppm fOr

red leaf plum and P ブαクθれたα,and at 500 and 1000 ppm for P`サ οれ夕れをοsα Fig 4 shows Mn

content in plant parts Of four Pr″ れ例s species as affected by soil Mn application. Leaf Mn
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content of P ブ αクοれ'ごα and P サ ο772272サOSα, wvhich 、vas already high at non―treated control plots

like grafted trees as merltioned above, increased to leve1 0ff at 100 ppm On the other hand, the

content of red leaF plum reached the maxirnum level at 500 ppm The saturation levels Of leaf

Mn seemed approxirnately 2000 ppnl lrrespective of species HO、vever, 、vild peach, which shO、ved

the lowest levels, did nOt reach the saturation leveis within the range of treatment

P ブαクθれたα and P サο初夕角サθsα showed higher stem Mn cOntent than the other two species in

the non treated control plots ヽVhereas P ブαクοあCa greatly accumulated Mn in the stems with

i n c r e a s i n g  s o i l一 a p p l i e d  M n  c o n c e n t r a t i o n s ,  P  サ ο 物 2角 けO sα  d i d  n o t  s O  g r e a t  H o w e v e r ,  t h e  s t e I I I  M n

content in wild peach and red leaf plum was lower than in the twO dwarfing rootstocks

ln contrast to leaves and stems, red leaf plum had the greatest Mn content in the roots over

the range of treatment The content seemed to reach the maxirnulll level at 100 ppm There

was no difference among the other three species below 100 ppm, but wild peach exhibited the

lo、vest at 500 and 1000 ppm
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By eml〕loying rohkubo'peach trees grafted on wild peach,P サο777θ″むθSα and P ブαクο″どCα,tO

VFhiCh l, 5, 25 ppm ttrin solution 、、FaS drenched, Ogata et altt fOund that lvln accumulated in the

following order,P サο物夕れをθsα > P ブ αクοれたα > Wild peach in the leaves and stems, although

t h c  o r d e r  w a s  s h i f t e d  t O  w i l d  p e a c h > P サθ7 7 2 2 ″ιO S α> P ブαクοれぢびα i n  t h e  f i n e  r o o t s  l n  o u r

present resuits too, wild peach showed greater root 4ヽn content than P ブ αクο純ガびα and P

とつ物277サOSα in the non―treated control plots Howeveri at high dOsages Mn content in the roots

AヽFaS reVersed; 、vild pcach vvras lo、AFer than the dvFarfing rootstocks

These facts indicate that Mn casily moves from roots to leaves when P ブαクο″2C‐α and P

けθ″?ιれιθSα are employed as rootstocks  ln this regard, Aoba et ali tt reported that 才け″α″″s

ク/1/″どメ祝どα aCCumulated Mn in the roots but that 卜/1n hardly moved to the above‐ground parts

、vhile the reverse vFas true forブルr s方でぁ。ι冴け'
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Nutrient status as affected by so‖ ―applied Mn

Figs 5 t0 7 show the nutrient element content of leaves, stems and roots as affectcd by

soil―applied Mn  Leaf K content of all the species tended to decrease with increasing Mn

concentrations Likewise leaf Mg content shghtly decreased with the increasing Mn dOsages(Fig

5)On the othcr hand,Mn treatment increased stem N cOntent in P ブ αクοれたα,P け θ7722角すOSα and

red leaF plum but this 、vas not true for wild peach Sten■ Ca cOntcnt ttFaS Slightly decreased by

the treatmcnt Stem P cOntent in P サ ο初夕″サοsα and Mg in P ブ αクοれたα Were consistentiy higher

than those in the other P/″ ″″s SpeCies irrespective of Mn treatment(Fig 6)Root K content was

slightly reduced at 500 and 1000 pplll MnC12 except for 、 Arild peach Root Fe content in P

ブαクο角ガCa was greatly declined by Mn treatment(Fig 7)

In concluslon, P ブ αクοれどごα and P  す οク2277′Osα easily transport Mn frOm the roots to the

above―ground parts in bOth their o、vn―rooted and grafted trees ln the course of this experilnent,

red leaF plum roOtstocks exhibited vigorous growth until the fOurth year, but they suddenly

declined tree vigor in the fifth season probably due tO graFt incompatibility
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要摘

矮性台木がモモの無機成分含量に及ぼす影響

・丹 治 英 樹 ・天 野 勝 司
* ・
口 野

展 一 ぽ ・渡 部 潤一員い。秋 好 広 明

呼子
*'**

(*果樹学研究室、**現在柑橘学研究=)

矮性台木がモモの実の無機成分合量に及ぼす影響について調査をした。ニワウメとユスラウメはモ

モの台木として用いると、実内Mn含 量を著しく高めた。野生モモ、ニワウメ、ユスラウメの実生尚

とベニスモモの挿し木苗に MnCし の li壊処理を施 したところ、500及び1000 ppmでュスラウメの、

1000 ppmでニワウメとベニスモモの新梢生長を抑制 したが、野生モモでは抑制効果が見られなか っ

た。どの和i織でもMn含 量は2000 ppmで飽和状態になるように思われた。ニワウメとユスラウメでは

100 ppmMnCL処 理で葉内Mn含 量が飽和に達するのに対 し、ベニスモモでは500 ppmで飽和1に達 し

た。しかしながら、野生モモでは1000 ppm処理でも飽和に達 しなかった。ニワウメは≧で、ベニスモ

モは根で最もMnを 集積する傾向が見られた。いずれの種でも処理Mn濃 度が高 くなるにつれて、美

内K及 びMg含 量が減少する傾向が兄られた。
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